I. INTRODUCTION
The permutation graph is introduced by Pnueli, Lempel and Even in 1971 [1] . The idea of extending a permutation by finite number of elements is conceived by us which further led us to extend a permutation by ConCatenating permutations at either or both sides [7] . In the course of ConCatenating a permutation of a path with other permutations remarkably we came across some special types of caterpillars. The corresponding permutation is further decomposed into a product of cyclic permutations. We have characterised permutations realising some standard graphs earlier.
In this paper we have proved that Catenating the permutation of a path with permutations of a star realise special types of caterpillars.
Section I contains an introduction. Section II includes the preliminary definitions required for proving the results in ConCatenating the permutations. Section III comprises of the results on permutations realising a path with even and odd number of elements Catenated with permutations realising stars.
II. PRELIMINARIES Definition:2.1: Let π be a permutation on p symbols V={a 1 ,a 2 ,…,a p } where π(a i ) = a i ', 1≤ i ≤ p and |a i+1 -a i | = c, c > 0, 1≤ i < p. Then the sequence of permutation s(π) is {a 1 ', a 2 ',…,a p '}. When the elements are ordered in a line L 1 and the elements of s(π) are ordered in a lineL 2 parallel to L 1 , then a line joining a i in L 1 and a i in L 2 is known as line representation of a i in π and is denoted by l i [2] . The Residue of a i and a j is denoted by Res(a i ,a j ) and is given by Res(a i ,a j )=(a i -a j )(π -1 (a i ) -π -1 (a j )). Then l i and l j cross each other if Res(a i ,a j ) < 0. The neighbourhood of a i in π is N π (a i ) = {a j  V/ Res(a i ,a j ) < 0} and d π (a i ) = |N π (a i )| is the number of lines that cross l i in π. [3] Definition: 2.2:
Let  be a permutation on a finite set V = {a 1 ,a 2 ,...,a p } given by
That is a graph G is a permutation graph if it is realisable by a permutation  . Otherwise it is not a permutation graph [3] Note: C n , n ≥ 5, are not permutation graphs. [3] Definition: 2.3:
A Caterpillar is a tree T such that the removal of all pendant vertices leaves a path, P k :( u 1 , u 2 , …, u k ), which is called the spine of T. For each i, 1 ≤ i ≤ k, if v i is the finite number of pendant vertices of T that are adjacent to the vertex u i , then the caterpillar T can be represented by the finite sequence (v 1 , v 2 , …, v k ). Each v i is non-negative and v 1 > 0, v k > 0. [4 ] Definition:2.4:
The double star S(n,m), n ≥ 0, m ≥ 0, is the graph consisting of the union of two stars K 1,n and K 1,m together with the line joining their centres. The double star has a path P 2 joining the centres of the n-star and m-star. The Double Star is a Caterpillar T: (n,m). The generalised form S(n,m:k) has a path P k joining the n-star and m-star. [6] S(n,m:k) is also known as Elongated Double Star (EDS) which is a Caterpillar (n,0,0,…,0,m). When n = m = k = 2, then S(2,2:2) is the Happy Man and when n = m = 2, k ≥ 3 then S(2,2:k) is known as Elongated Happy Man [8] . S(n,0:k) is known as a Coconut Tree [7] . Theorem 2.5: Let π be a permutation on p symbols V = {a 1 [6] .
We have stretched this idea of extending a permutation by finite number of elements to extending a permutation by another permutation either or both sides of a permutation. The operation is named as ConCatenation of Permuations. The definitions are as follows: Definition 3.3:
Let π be a connected permutation on a finite set V ={a 1 ,a 2 ,...,a p } such that |a i+1 -a i | = k, k > 0, 1 ≤ i < p and π(a i ) = a' i , 1 ≤ i ≤ p; π 1 be a connected permutation on a finite set V 1 = {b 1 ------------------------(4.2. 3) (d) Let π be Catenated with π 2 at right. π realises a path P p = (2,1,4,3,6,5,...,p-1,p-2 V. CONCLUSIONS The curiosity in applying the properties of permutations with graph theoretic perspective drives us to various avenues in Permutation Graphs. Many more results are in progress.
IV. CATERPILLARS AS CATENATION OF PERMUTATIONS
.
